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Chronic pain, pain severity and analgesia use in Australian women of reproductive age 
Abstract  
Background: The increasing prevalence and adverse outcomes associated with opioid analgesia use 
in women of reproductive age has become a significant public health issue internationally, use 
during pregnancy potentially affecting maternal and infant health outcomes. Objective: This study 
aims to provide national estimates of chronic pain, pain severity and analgesia use in Australian 
women of reproductive age by pregnancy status. Method: Data were obtained from the Australian 
Bureau of Statistics 2011-12 National Health Survey (n=20,426). Weighting was applied to sample 
data to obtain population estimates. For this study data were analysed for pregnant (n=166, 
N=192,617) and non-pregnant women (n=4710, N=5,256,154) of reproductive age (15 to 49 years). 
Results: Chronic or reoccurring pain was reported in 5.1% of pregnant women and 9.7% of non-
pregnant women, and 0.7% and 2.6% of pregnant and non-pregnant women reported recent opioid 
analgesia use respectively. Moderate-to-very severe pain was more common in pregnant than non-
pregnant women taking opioid analgesics, and no pain and very mild-to-mild pain in non-pregnant 
women. Conclusion: Approximately 1 in 20 pregnant Australian women have chronic or reoccurring 
pain. Opioid analgesia was used by around 1% of Australian pregnant women during a two-week 
period, with use associated with moderate-to-very severe pain. Given that the safety of many 
analgesic medications in pregnancy remains unknown, pregnant women and health professionals 
require accurate, up-to-date information on the risks and benefits of analgesic use during pregnancy. 
Further evidence on the decision-making processes of pregnant women with pain should assist 
health professionals maximise outcomes for mothers and infants. 
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Statement of significance 
Problem  
There have been significant increases in the use of opioid analgesia internationally, including in 
women of reproductive age. The prevalence of pain and opioid analgesia use in Australian 
pregnant women remains unknown. 
What is already known 
Chronic pain in women of reproductive age is not uncommon and is often associated with the use 
of analgesic medications, including opioid analgesia.  In the US and Canada, the increasing use of 
opioid analgesic medications in pregnant and reproductive aged women has become a major 
public health issue, leading to significant impacts upon maternal and infant health outcomes.  
What this paper adds  
We establish that in Australia, 1 in 20 pregnant women have experienced chronic or reoccurring 
pain over the most recent six-month period. Further, around 1% of pregnant women reported 
recent use of opioid analgesic medications and this use was associated with moderate-to-very 
severe pain.  
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Introduction 
Sex differences in both pain frequency and intensity have been well described in the international 
literature. Women are disproportionately or even solely affected by many conditions which cause or 
contribute to chronic pain.1 Many of these conditions are more likely to occur during the 
reproductive years than at any other time of life.1 Thus, while it is well known that the prevalence of 
chronic pain increases with older age, chronic pain in women of reproductive age is not 
uncommon.2,3 
During pregnancy pain may occur as a result of an existing health condition, due to an underlying 
medical illness, or as a consequence of physiological changes associated with pregnancy.4-8 In some 
cases women may have chronic pain of multiple aetiologies, including pre-pregnancy pain 
conditions, which have become exacerbated by the developing pregnancy.9,10  
Though not exhaustive, examples of health conditions and illnesses which may cause chronic or 
reoccurring pain in women during the reproductive years include: systematic lupus erythematosus, 
rheumatoid arthritis,11 the Ehlers-Danlos syndromes,12 temporomandibular disorder,13 reoccurring 
migraine,14 chronic back pain,15,16 fibromyalgia,17,18  Crohn’s disease, ulcerative colitis,19 
endometriosis and other causes of chronic pelvic pain, both gynaecologic and non-gynaecologic 20,21 
For the majority of these conditions prevalence rates specific to pregnant women are not known.  
Pregnancy related pain and discomfort are common and may include conditions such as lower back 
pain and pelvic joint pain.22,23 Though not uncommon, pregnancy can be an especially difficult period 
for women with severe pain.24 In a sample of South Australian women interviewed retrospectively, 
61% of women described the lower back pain they experienced in pregnancy as moderately severe, 
with a further 9% reporting their pain as so severe it was completely debilitating.24 Women with 
pregnancy-related symphysis pubis dysfunction also often report experiencing extreme, ongoing 
pain, which can have a substantial impact upon quality of life.25 
Many women with painful health conditions may have an ongoing requirement for  analgesic 
medications, including during pregnancy.5,26 However, the safety of many analgesic medications 
during pregnancy has not been definitively established.4,8  
The use of opioid analgesic medications for chronic pain management in the general population has 
been the source of much research. Their use remains an issue of debate due primarily to concerns 
pertaining to safety and the effectiveness of treatment, particularly in populations at high risk of 
adverse events.27 One concern is the increasing use of opioid analgesic medications among women 
of childbearing age. This phenomenon has been documented in both the United States28,29 and 
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Canada,30 where prescription opioid use and abuse has been described as being at epidemic 
proportions. A recent study by Patrick et al. highlighted that almost one third of pregnant women 
had filled a prescription for at least one opioid analgesic medication during pregnancy, contributing 
to neonatal complications including low birth weight and neonatal abstinence syndrome (NAS).29 
Other reports of the prevalence of opioid use during pregnancy range from 6% in Norway31 to an 
estimated 41% in some areas of the United States. 32 
The outcomes of foetal exposure to maternal medication use are dependent upon the stage of 
embryonic or foetal development, in addition to maternal and placental clearance of the 
medication.33,34 The early stages of the first trimester of pregnancy are a critical period of 
embryogenesis.4 Many teratogenic effects which are associated with medication exposures occur 
during this period, potentially before many women realise they are pregnant.4 Though opioid 
medications were thought to have no association with an increased risk of congenital 
malformations, more recent observational studies have found associations between opioid analgesia 
use during pregnancy and several birth defects, including multiple congenital heart defects, neural 
tube defects and abdominal wall defects such as gastroschisis.5-8,35 
This study aims to provide the first nationally representative data on the prevalence of chronic pain, 
pain severity and analgesia use in Australian women of reproductive age by pregnancy status.  
Methods 
Data were obtained from the 2011-12 Australian National Health Survey (NHS) in which data were 
collected using a stratified multistage area sample (n=20,426) across Australia. 36 Interviews were 
conducted face-to-face in the participants’ homes between March 2011 and March 2012.37  Sample 
results were weighted to infer an Australian population estimate at the time of the survey 
(N=22,105,281). For this study, data were analysed for the weighted population of pregnant 
(N=192,617) and non-pregnant women (N=5,256,154) in Australia aged 15 to 49 years. Data items 
analysed comprised chronic or recurring pain in the previous six months, bodily pain (severity), 
opioid analgesia and non-opioid analgesia use.  
Pregnancy status was self-reported. Females aged 10 years and over were asked if any of the 
following applied: have never menstruated, currently pregnant, currently breast feeding, currently 
experiencing menopause or post menopause.38 Women who did not meet any of these specific life 
stages were coded as ‘none apply’.38 Information on pregnancy trimester or gestation was not 
reported. 
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Pain severity was assessed by self-report over a duration of four weeks prior to the survey and 
classified into four groups for the purposes of this study; no pain, very mild to mild pain, moderate 
to very severe pain and not applicable or unknown.  
Participants of the Australian NHS were asked for the name of all medications they had taken in the 
last two weeks. It was requested that participants provide the packages of all recently taken 
medications to the interviewer to verify medication name.  Medications within the NHS were 
classified using the World Health Organisation’s (WHO) Anatomical Therapeutic Chemical (ATC) 
system. The ATC classification system categorises drugs into different groups by either the organ or 
system on which they act, as well as their associated pharmacologic and therapeutic properties.39 
Opioid analgesia use included the use of any type of opioid analgesia over the previous two-week 
period. Non-opioid analgesia use included the use of any type of pharmaceutical non-opioid 
analgesic medications and anti-migraine medications over the previous two-week period. The survey 
did not distinguish between medications that were prescribed or purchased ‘over the counter’. 
Data specific to chronic pain was provided directly from the Australian Bureau of Statistics (ABS) by 
special request, as this data was not released as part of the NHS Confidentialised Unit Record File 
(CURF). All other data were extracted from the 2011-2012 Australian NHS CURF and ABS 
Tablebuilder tool.   
Cross-tabulations were performed to establish the prevalence of bodily pain, as well as the 
prevalence of opioid and other analgesia use among women of reproductive age in the NHS sample. 
STATA v12 was used for analysis. ABS established weighting was applied to calculate a population 
estimate and associated confidence interval for the identified pain and medication use prevalence 
rates. The Jackknife delete-1 weighting method is recommended by the ABS for use with these and 
similar survey data to account for the survey design used and reduce potential bias.40 All analysis 
requiring data specific to chronic pain were performed by the ABS for the purposes of this study. 
Differences between pregnant and non-pregnant groups of women were tested for significance. A p-
value of ≤0.05 was regarded as statistically significant.  
Ethics 
 All interview components of the NHS were conducted by the Australian Bureau of Statistics staff 
under the Census and Statistics Act 1905. These data are made available by the ABS in a CURF. Each 
CURF contains detailed participant data collected by the ABS during the Census and other surveys. 
This data is then made available at the discretion of the ABS. Analysis of the CURF data were 
undertaken by authors who are registered users of the NHS CURF. As access to chronic pain data was 
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restricted and not available as part of the CURF, all analyses of chronic pain data presented were 
conducted by the ABS for this study.  
Results 
Demographics of pregnant and non-pregnant women 
Population estimates of demographic information for Australian women are included in Table 1. Of 
women aged 15 to 49 years, the mean age of pregnant women was 30 years and that of non-
pregnant women 32 years. History of comorbidity was similar across both groups, with a few 
exceptions. Asthma, cardiovascular issues, arthritis, mental health and ‘other’ health issues were 
reported by greater percentages of women who were not pregnant at the time of the survey. Most 
women from both groups had never smoked (58.2% for pregnant women and 60.2% for non-
pregnant women).  
Prevalence of pain in women of reproductive age 
The percentage of non-pregnant Australian women aged 15 to 49 years with chronic or reoccurring 
pain (for at least a six-month period) was estimated at 9.7%, compared to 5.0% of women who were 
identified as pregnant at the time of the survey.  
Very mild to mild pain was the most common severity of bodily pain reported in pregnant (52.4%) 
and non-pregnant women (40.1%), which was found to be a statistically significant difference 
(p=0.023) (Figure 1). Moderate to very severe pain was experienced by 17.6% of pregnant women 
and 22.1% of non-pregnant women (p=0.296). The percentage of pregnant and non-pregnant 
women experiencing no pain during the four weeks prior to the interview were similar (29.6% and 
29.7% respectively; p=0.990).  
Use of opioid and non-opioid analgesia in women of reproductive age with pain 
Population estimates indicate that 1,383 (0.7%) of pregnant women and 138,962 (2.6%) of non-
pregnant women aged 15 to 49 years had taken opioid analgesia within the two weeks prior to the 
survey. In pregnant women who had chronic pain, 13.7% had used analgesia (opioid and non-
opioid), compared with 27.3% of non-pregnant women of reproductive age with chronic pain. One 
hundred percent of women reporting the use of opioid analgesia during pregnancy had pain which 
was described as moderate to very severe (Figure 2a). In non-pregnant women, most women who 
took opioids reported moderate to very severe pain (66.0%), followed by very mild to mild pain 
(25.5%) and then no pain (6.1%). The pain status of a small proportion of non-pregnant women using 
opioid medications was not known.  
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Pregnant women were significantly more likely to report moderate to very severe pain when taking 
opioid analgesia than non-pregnant women of reproductive age (p <0.001), whilst non-pregnant 
women were significantly more likely to report no pain (p =0.005) or very mild to mild pain (p 
<0.001) (Figure 2a). Of all pregnant women with moderate to very severe pain 4.1% took opioid 
analgesia; and of non-pregnant women with moderate to very severe pain 7.9% took opioid 
analgesia. 
Estimates of non-opioid analgesia use indicate that 10,024 (5.2%) pregnant women and 547,731 
(10.4%) non-pregnant women had recently taken non-opioid analgesia. Pregnant women both with 
and without pain used non-opioid analgesia during the two weeks prior to the interview, with the 
majority (50.8%) reporting no pain over the previous four weeks (Figure 2b). As seen in this figure, 
confidence intervals for pregnancy and non-opioid analgesia use were wide.  
One quarter (25.8%) of pregnant women using non-opioid analgesia experienced very mild to mild 
pain and 23.8% reported moderate to very severe pain. One in five (20.3%) non-pregnant women 
reported using non-opioid analgesia in the previous two weeks when they had no pain. This 
proportion increased to 37.6% for non-pregnant women with very mild to mild pain and 35.9% for 
moderate to very severe pain. The pain status of a small proportion of women aged 15 to 49 years 
taking non-opioid analgesia was not known. There were no significant differences in pain severity 
between pregnant and non-pregnant women taking non-opioid analgesia in this study.   
Discussion 
Internationally, the prevalence of chronic pain in pregnant women has not been widely reported, 
although it is an issue gaining more recognition in the literature.4,5,41 Based on the Australian NHS we 
estimate that twice as many non-pregnant women of reproductive age suffer from chronic or 
reoccurring pain than women who are pregnant, at 10% and 5% respectively. For non-pregnant 
women this is at the lower end of previous Australian estimates which ranged between 10-17% 
across this age-group.2 Some of the difference between groups seen in the current study may be 
explained by higher reported prevalence of specific chronic conditions in non-pregnant women, such 
as arthritis. 
An estimated 17% of pregnant women and 22% of non-pregnant women experienced moderate to 
very severe pain in the most recent four weeks. There were no pregnant women who reported 
experiencing very severe pain. It is possible that any pregnant woman experiencing such a severe 
degree of pain would be hospitalised for further investigation and as a result, would not have 
participated in the survey. Absence of pregnant women with very severe pain in these results may 
also indicate that women with pain of such severity may not consider pregnancy due to the 
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increased physical burden they may face, including their perceived ability to care for the infant. 
Indeed, the adverse effects of severe pain on the quality of life of sufferers are well 
acknowledged.42,43 Yet, results of the few studies exploring attitudes towards pregnancy in women 
living with chronic, painful conditions have found that many women do not necessarily see their 
condition as an absolute deterrent to pregnancy.44,45 A further consideration is that perception of 
pain severity may differ between pregnant and non-pregnant women. This issue has not been well 
researched. It is possible that each of these factors (and potentially many others) play a role in the 
differences observed in this study.  
Given constraints on the release of chronic pain data by the ABS we were unable to determine the 
exact proportion of pregnant women with chronic pain who were taking opioid analgesia. However, 
we did ascertain that almost 14% of pregnant women and over 27% of non-pregnant women, thus 
almost double, who experienced chronic pain had taken some form of analgesic medication (opioid 
and/or non-opioid) within the most recent two-week period. In other Australian research reporting 
prevalence of analgesia use in pregnancy, a 2002-05 Western Australian study revealed that 8.3% of 
prescriptions dispensed during pregnancy were for analgesic medications.46 However, as the data 
related to prescriptions rather than the population who were pregnant, it is not possible to directly 
compare these findings with the current study.  
As moderate to severe pain is the established clinical indication for the prescribing of opioid 
analgesic medications, it was a reassuring finding that women who reported moderate to very 
severe levels of pain were found to have the highest prevalence of opioid analgesia use. When 
looking at all pregnant women who reported pain over the previous four weeks, only four percent of 
those who had moderate to very severe pain reported the use of opioid analgesic medications. In 
the sample, these women were all taking codeine combination medications. Codeine is available 
alone, or in  combination with paracetamol or ibuprofen in Australia. At the time the data was 
collected for this study, many lower dose codeine-combination formulations (i.e. ≤ 15mg codeine 
per tablet) were still available without a prescription. However, from February 2018, all codeine 
medications must be prescribed by a doctor. Risk of infant withdrawal with low dose codeine 
medications is still possible with prolonged use in late pregnancy.47 
In non-pregnant women, a quarter of all those with very mild to mild levels of pain, and 10% of 
those who reported no pain at all over the previous four weeks reported recently taking opioid 
analgesic medication. These medications included: codeine, tramadol, oxycodone, buprenorphine 
and morphine. Interestingly, the survey did not capture any women of reproductive age who 
reported their opioid medication use was for opioid maintenance therapy to treat substance 
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dependence. As a result, the reasons for use in women with no or very mild to mild pain is unclear. 
However, recall bias and reporting bias may be attributing factors.   
Non-opioid analgesics are some of the most commonly used medications during the pregnancy 
period.48 Previous Australian estimates have reported that over half of pregnant women had taken 
non-opioid analgesia during at least one trimester of pregnancy.49 The current study reported a 
lower overall estimate at 5% of pregnant women, which may be reflective of both the duration of 
reported medication use as well as recall bias, 
Examination of pain status alongside non-opioid analgesia use in the current study provided some 
divergent results. For instance, less than a quarter of pregnant women with moderate to very severe 
pain reported the use of any non-opioid analgesia whereas, over half of pregnant women who 
stated they had taken non-opioid analgesia over the last two weeks reported no pain. It could be 
argued that medications such as paracetamol may have been utilised for their antipyretic properties. 
However, it is unlikely that use in this manner accounts for all women who reported using non-
opioid analgesia whilst pregnant. These results may suggest that women consider non-opioid 
medications as ‘safe’ overall during pregnancy. This is not always the case. Non-steroidal anti-
inflammatory drugs have recently been identified as a causal factor in increased risk of miscarriage, 
even if only taken around the time of conception.50 Paracetamol has also caused concern, with 
associations made between use in pregnancy and subsequent development of asthma51 and 
behavioural problems52 in childhood.  
The strengths of this study include the use of data collected in a robust and rigorous manner by 
trained staff of the Australian Bureau of Statistics as part of the 2011-12 Australian National Health 
Survey. The NHS as part of the Australian Health Survey is the largest, most extensive health survey 
ever conducted in Australia, with a response rate of over 80%. It is the most recent NHS for which 
pregnancy status was assessed, as this detail was not included in the 2014-15 version of the survey.   
Regarding study limitations, the Australian NHS survey relies mainly upon self-reported data. While 
this may be less of an issue for variables such as chronic pain or pain severity, where self-report is 
considered the gold standard, it could be argued that self-report of medication use may not be as 
robust a measure as methods such as medical record audit or utilising linked prescription data.53 This 
may be an issue in pregnancy, when women may not disclose or may underreport the use of 
substances (both legal and illegal). However, the fact that participants were asked to provide the 
interviewer with the medications they had taken over the previous two weeks lends strength to the 
study, improving the quality of the data collected over self-reported medication use alone. 
Irrespective, as medication data were recorded by ATC classification alone, it was not possible to 
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distinguish between analgesic medications available over the counter or those which are only 
available by prescription. This study also only captured the use of analgesic medications over a two-
week period out of an entire pregnancy, usually around 40 weeks duration. Therefore, our results 
will likely underestimate the true proportion of Australian women of childbearing age who take 
opioid or non-opioid analgesia during their pregnancy. 
It is also possible that women who participated in the survey may have been pregnant but unaware 
at the time of the survey or be unwilling to disclose their pregnancy to the interviewer when asked. 
It is also important to acknowledge that prevalence of chronic pain increases with age whilst 
fecundity decreases. Thus, the prevalence of chronic pain in this study is likely to be inherently 
higher in the non-pregnant group as the group of pregnant women had proportionally fewer 
participants aged 40 to 49 years. The option of adjusting for age in the comparison, was not possible 
due to the constraints on statistical analysis of the data, including pre-analysis of the chronic pain 
data for us by the ABS. Large relative standard errors for some chronic pain data were due to the 
small number of participants and likewise large confidence intervals in data for pregnant women, 
suggesting that some weighted estimates should be used with caution. Some confidence intervals 
have been truncated in Table 1 and Figure 2 where illogical results were obtained (i.e. greater than 
100% or less than 0%). This circumstance arose as part of the weighting process due to the small 
sample size of the pregnant group.   We were not able to distinguish whether the reported severity 
of bodily pain improved or changed because of recent analgesia use. Nor were we able to establish 
whether the pain which was reported preceded pregnancy or vice versa.  
The results of this study also raise questions about decision making in relation to pain treatment in 
pregnant women. Does perceived pain need to be more severe for pregnant women to consider 
taking strong analgesic medications during pregnancy? Are pregnant women more likely to remain 
untreated, even for pain which is moderate to very severe? If so, do we need to increase access to 
information and education on safety of pain relief during pregnancy?  
Conclusion 
Approximately 1 in 20 women have chronic pain during pregnancy in Australia. Opioid analgesia use 
was reported by around 1% of pregnant Australian women and non-opioid analgesia by 5% over a 
two-week duration. Use of opioids in Australian pregnant women is associated with moderate to 
very severe pain, whilst use of non-opioid analgesia is not always used in association with pain. 
However, the true number of women of reproductive age who are taking opioid analgesia may be 
much higher than the results of this study suggest. Irrespective of prevalence, all women taking 
medication during pregnancy require, at the very minimum, accurate, up-to-date information on the 
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risks and benefits of their specific medication. In turn, health professionals need further evidence on 
pain and the use of opioid analgesia during pregnancy and more information on the decision-making 
processes of pregnant women experiencing pain to assist them with the care of their patients. 
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Table 1: Weighted population estimates of demographic characteristics  
Females aged 15-49 years 
 Pregnant women 
(n=166, N=192,617) 
Non-pregnant women 
(n=4710, N=5,256,154) 
      
     
Age (years) 30.3  (29.3-31.3) 32.3 (32.2-32.3) 
     
15- 19 2.3 (1.6-6.2) 14.2 (13.0-15.3) 
20- 24 13.9 (5.8-22.1) 13.5 (12.3-14.6) 
25- 29 30.9 (21.5-40.3) 14.5 (14.1-14.9) 
30- 34  32.3 (23.4-41.2) 13.6 (13.3-13.9) 
35- 39 16.1 (9.7-22.6) 14.4 (14.1-14.6) 
40- 44 3.5 (0.2-6.8) 15.1 (15.0-15.2) 
45- 49 0.9 (0.0-2.8) 14.8 (14.6-14.9) 
     
Marital Status     
Never married 25.9 (16.6-35.1)  49.0 (47.5-50.5) 
Widowed 0.0 -  0.3 (0.2-0.5) 
Divorced  2.9 (0.0-5.8)  4.9 (4.2-5.7) 
Separated  0.7 (0.0-2.0)  3.2 (2.6-3.8) 
Married  71.5 (60.5-80.6) 42.5 (40.9-44.2) 
     
History of comorbidity     
Asthma  16.7  (10.5-22.9) 23.1 (21.4-24.8) 
Cancer 5.8  (1.0-10.6)  5.2 (4.5-5.9) 
Cardiovascular   16.1 (9.2-22.9) 23.9 (22.2-25.7) 
Arthritis 2.2 (0.0-6.1)  6.3 (5.6-7.0) 
Osteoporosis  1.1 (0.0-3.1)  0.8 (0.5-1.1) 
Diabetes 10.3 (2.9-17.8)  7.3 (6.4-8.2) 
Kidney disease  1.0 (0.0-2.6)  1.4 (1.0-1.8) 
Sight/hearing 55.5 (46.0-65.1)  53.0 (51.2-54.9) 
Mental wellbeing 7.3 (2.4-12.1)  17.4  (16.0-18.9) 
Other conditionsa  43.3 (34.0-52.5)  58.7 (56.7-60.7) 
No conditions  14.6 (7.4-21.7)  14.0 (12.5-15.4) 
     
Smoker     
Current daily smoker  9.3 (2.4-16.2)  15.9 (14.7-17.1) 
Past daily smoker, still smoking 0.0 -  1.4 (0.8-2.0) 
Past daily smoker, ex-smoker 28.9 (21.2-36.5)  18.5 (17.1-20.0) 
Never smoked daily   3.6 (0.7-6.5)  4.0 (3.4-4.6) 
Never smoked   58.2 (48.4-68.1)  60.2 (58.5-61.8) 
    
Notes: Data is presented as mean (95% confidence interval) for continuous variables and percent 
(95% confidence interval) for categorical variables. a ’Other conditions’ consisted of over 20 other 
long-term health conditions including; sinusitis, food allergy, drug allergy, anaemia, epilepsy, 
migraine and psoriasis. Further detail is available at Australian Bureau of Statistics 54  
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Figure Captions 
Figure 1. Pain severity during previous four weeks by pregnancy status in women aged 15 to 49 
years 
Notes: Reported pain severity was tested between pregnant and non-pregnant groups of women. 
Significance of difference between group proportions represented by P-values; A <0.05; B <0.001. 
Error bars represent 95% confidence intervals for estimates.  
 
Figures 2a and 2b. Pain severity over previous four weeks in women taking (A) opioid analgesic 
medications and (B) non-opioid analgesic medications aged 15 to 49 years 
Notes: Reported pain severity was tested between pregnant and non-pregnant groups of women 
using opioid analgesic medications. Significance of difference between proportions represented by 
P-values; A <0.05; B <0.001; C <0.001. Error bars represent 95% confidence intervals for estimates.  
 
 
 
 
